TOPIC 16 – Electrophysiology, rythmology and pacing - C  by unknown
Archives of Cardiovascular Diseases Supplements (2012) 2, 1-84 39
© Elsevier Masson SAS. All rights reserved.
 TOPIC 16 – Electrophysiology, rythmology 
and pacing - C
April 13th, Friday 2012
0104
Persistent normal sinus rhythm one month after electrical cardiover-
sion improves LA mechanical function but not proANP and BNP in AF 
patients with LVEF>45%
Christophe Saint Etienne [Orateur] (1), Anne Bernard (1), Eric Piver (2), 
Noura Zanad (1), Denis Angoulvant (1), Jean- Christophe Pages (2), 
Dominique Babuty (1)
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Left atrium (LA) remodeling in atrial ¿ brillation (AF) results from complex 
mechanisms. LA endocrine function is altered with elevated natriuretic pep-
tides (ANP & BNP). Mechanical function is also altered with a deteriora-
tion of myocardial deformation. The relationship between LA endocrine and 
mechanical functions and their respective changes after electrical cardiover-
sion (ECV) are poorly studied. The aim of our study was to investigate and 
quantify LA mechanical and endocrine functions improvement after ECV in 
AF patients.
Materials and Methods: 20 patients with persistent AF hospitalized for 
ECV were prospectively included. Patients with left ventricular ejection 
fraction (LVEF) < 45% were excluded. The day before ECV an ECG was 
recorded and blood samples for proANP and BNP analysis were collected. 
An echocardiogram was performed to analyse LA mean peak strain longitu-
dinal (MPSL), a marker of LA mechanical function. All patients were reas-
sessed 1 month later.
Results: At 1 month, 50% of patients were still in normal sinus rhythm 
(NSR) dividing the cohort into NSR and AF groups. MPSL, LVEF, proANP 
and BNP at baseline did not differ between groups. At 1 month, patients with 
NSR had a signi¿ cant improvement of MPSL (18.4±8.1% vs 10.4±4.4 at base-
line, p=0.002). MPSL variation between baseline and one month after the ECV 
was statistically correlated with the change of LA volume (pearson ρ=- 0.71, 
p <0.001). On the contrary, biomarkers were not signi¿ cantly reduced: NSR, 
proANP (235.6±62.8 vs. 207.7±130.4 pmol/L, p=0.43) NSR, BNP (205.9±99 
vs. 182.2±180.4 pg/mL, p=0.30); AF, proANP (226.9±151.4 vs. 207.7±100.1 
pmol/L, p=0.82) AF, BNP (197±139 vs. 182.5±107.1 pg/mL, p=0.91).
Conclusion: Our data suggest that echocardiographic analysis of LA defor-
mation may be a good marker of LA mechanical function improvement in AF 
patients with NSR one month after ECV. They suggest a discrepancy between 
mechanical and biological markers changes in this population.
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Shear stress triggers an integrin- dependent recruitment of potassium 
channels to the plasma membrane of atrial myocytes
Hannah Boycott [Orateur], Alain Coulombe, Raphael Martins, Gilles 
Dilanian, Stephane Hatem, Elise Balse
INSERM U956 UPMC, Paris, France
Atrial myocytes are continuously subjected to shear stress (Sh) during 
the cardiac cycle arising from relative movement of laminar sheets of myo-
cytes. Physiological levels of Sh can modulate activity and cellular localisa-
tion of ion channels in various cell types. However, mechanisms underlying 
the effects of Sh on atrial myocytes are poorly known. Here, we investigate 
the effect of Sh on the atrial repolarisation potassium (K+) current. Whole 
cell K+ currents were recorded from freshly isolated rat atrial myocytes while 
they were subjected to physiological Sh of 5 dyne/cm2. Increased Sh up to 
45 dyne/cm2 elicited a progressive increase in K+ current from 3.8pA/pF±0.5 
(n=18) to 60.2pA/pF±8.9 (n=14). The effect was reversible and was inhibited 
by the K+ channel blocker 4- AP at a concentration which speci¿ cally blocks 
Kv1.5 (100μM), the channel which underlies the atrial repolarising current 
IKur (n=5). The process was intracellular calcium dependent, as inclusion of 
BAPTA (10mM) in the patch pipette prevented the effect. Previously we have 
shown that Kv1.5 is recruited to the plasma membrane (PM) from a subcel-
lular pool. The increase in current by Sh was attributed to increased traf¿ cking 
of channels from these pools, as it was inhibited by N- ethylmaleamide, which 
inhibits fusion of vesicles to the PM (n=5). In addition, the response to Sh was 
attenuated by both the drug colchichine (10μM) which destroys the micro-
tubule network (n=7), and by echistatin (100nM), which blocks the integrin 
system (n=11). Myocytes exposed to Sh showed a shortening in action poten-
tial duration (APD) as would be predicted with an increase in IKur (n=4). 
Ventricular myocytes did not respond to Sh, in line with the fact that they do 
not express Kv1.5 (n=5). In conclusion, Sh induces the recruitment of Kv1.5 
channels to the PM via an integrin dependent process. Thus, pools of Kv1.5 
may comprise a reservoir which can be recruited under conditions of mecha-
nical stress of the atria.
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Connexin43 ablation in patterned pairs of atrial murine mycoytes de-
creases cell- to- cell coupling, partners connexins and sodium inward 
current
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Atrial myocytes express connexins Cx40, Cx43 and traces of Cx45. Cxs 
remodelling is considered to be pro- arrhythmogenic. We aim to elucidate 
the functional consequence of Cx43 ablation on the electrical properties of 
gap junction channels (GJC) and sodium current. Rodent fetal (E20) atrial 
myocytes of wild type (Cx43+/+) genotype and after germline ablation of 
Cx43 (Cx43+/- , Cx43- /- ) were seeded on engineered patterned cell pairs. 
3D reconstruction of immunoconfocal signals show a decrease of the level 
of junctional Cx40 and Cx45 by 40% and 34%, respectively, with genetic 
ablation of Cx43. Dual voltage clamp on cell pairs indicate a decrease of 
the cell- cell coupling by 33% in Cx43+/- and by 71% in Cx43- /- genotypes 
(vs Cx43+/+). In Cx43+/+ genotype GJC exhibit a rectifying time and voltage 
(Vj) dependent inactivation, which is less pronounced with ablation of 
Cx43. This suggests a dominance of Cx43 and Cx40 in Cx43+/+ genotype, 
and of Cx40 in Cx43- /-  genotype. Single channel recordings show the pre-
sence of 75% of GJC of mixed Cx composition in each genotype, and 
homotypic channels of distinct amounts that vary with the Cx expression 
pattern. Unexpectedly, Cx45 forms 9% of homotypic channels, and largely 
contributes to the decrease of the average unitary conductance in Cx43- 
/- genotype. More importantly we observe that genetic ablation of Cx43 
decreases the peak sodium current in Cx43+/- and Cx43- /- genotypes by 26% 
and 55%, respectively (vs Cx43+/+). Our data suggest (1) a regulatory inte-
raction between Cx43, Cx40 and Cx45, (2) distinct Cxs af¿ nities that lead 
to the formation of various GJC types, dependent on the Cxs expression 
pattern, (3) a more signi¿ cant role of Cx45 than its low level of expression 
would suggest, and (4) a direct regulation of sodium channel density with 
Cx43 expression. Thus, the arrhythmogenic effect of atrial Cx43 remodel-
ling involves both reduction in intercellular electrical conductance and ion 
current driving propagation.
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Mortality and morbidity after cavotricuspid isthmus radiofrequency 
catheter ablation for atrial À utter: outcomes from a controlled nonran-
domized long- term study
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Cavotricuspid isthmus radiofrequency catheter ablation (CTI RFA) is 
recommended for typical atrial À utter since it is safe and effective to main-
tain sinus rhythm, but the long- term outcomes have not been compared with 
those in patients with other types of atrial arrhythmia and/or other manage-
ment. This study investigated the outcomes after CTI RFA for atrial À utter, 
expected to maintain sinus rhythm and possibly to reduce mortality and 
morbidity.
Methods: We examined the clinical course of 8,962 consecutive patients 
with atrial ¿ brillation and/or atrial À utter referred between January 2000 and 
December 2010. The outcomes in 875 patients with CTI RFA for typical atrial 
À utter (in whom 32% had a pre- ablation history of atrial ¿ brillation) were 
compared with those in other patients. 
Results: Complete cavotricuspid isthmus block was successfully 
obtained in 97% of the patients. Median follow- up was 934±1134 days. 
Death (n=1.155), stroke/thromboembolic events (n=715) or bleeding events 
(n=791) were recorded in 2,035/8,962 patients. Kaplan- Meier analysis 
showed that patients who underwent CTI RFA had longer survival than other 
patients (p<0.0001) and higher net clinical bene¿ t (freedom from combined 
death, stroke, thromboembolic and bleeding events, p<0.0001). Using cox 
proportional- hazards model, results remained signi¿ cant after adjustment for 
age, CHADS2 and HAS BLED scores, use of cardiovascular medications 
and other confounders. Patients in the ablation group revealed lower risk of 
all- cause mortality (hazard ratios [HR]=0.56, 95% con¿ dence interval [CI], 
0.40- 0.78; p=0.0007), of stroke/thromboembolic events (HR=0.60, 95% CI, 
0.41- 0.89; p=0.01) and of bleeding events (HR=0.71, 95% CI, 0.52- 0.96; 
p=0.03), resulting in a signi¿ cant net clinical bene¿ t (HR=0.67, 95% CI, 
0.54- 0.83; p=0.0003). 
Conclusions: Atrial À utter with CTI RFA is associated with a lower mor-
tality and morbidity as compared with other sustained atrial arrhythmias such 
as atrial ¿ brillation.
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Predicting bleeding risk in patients with atrial ¿ brillation: compari-
son of several risk scores in a real world community based cohort 
study
I. Lagrenade [Orateur], Laurent Fauchier, S. Taillandier, Laurent Desprets, 
Nicolas Clementy, A Bernard- Brunet, Dominique Babuty
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The risk of bleeding in patients with atrial fibrillation (AF) is not homo-
geneous. Several risk stratification schemas for bleeding have been pro-
posed but some of them are based on complex scoring systems that are 
difficult to apply in clinical practice, and few have been validated in AF 
cohorts. The purpose of this study was to evaluate the predictive value of 
bleeding risk stratification schemas in a real life cohort of patients with 
AF.
Methods: All patients with AF seen in our institution were identi¿ ed and 
followed up between 2000- 2010 for mortality, stroke and bleeding events. 
Among 8120 consecutive patients with AF, 791 major bleeding events were 
recorded during a follow- up of 877±1052 days. Rate of bleeding events was 
calculated for the low, moderate and high risk subgroups of patients using 
the new HAS- BLED score and we then compared its predictive value with 4 
previously published bleeding risk schemas (Shireman, HEMORR2HAGES, 
Beyth, and Kuijer). 
Results: Of the 5 tested schemas, the HAS- BLED score performed best in 
multivariate analysis, with a stepwise increase in rates of major bleeding with 
increasing HAS- BLED risk category, in both groups of anticoagulated patients 
(p=0.0003) and in those not treated with anticoagulation (p=0.03). By multi-
variate analyses, signi¿ cant predictors of bleeding were age 65 years or older 
(hazard ratio [HR]: 1.67; p <0.0001); renal impairment (HR: 1.57; p=0.003); 
previous bleeding (HR: 1.46; p=0.003); anemia (HR: 2.01; p=0.003); concur-
rent aspirin or NSAID use (HR: 1.28; p=0.03); male sex (HR: 1.26; p=0.005) 
and heart failure (HR: 1.32; p=0.0004). 
Conclusions: This analysis identi¿ es male sex and heart failure as potential 
risk factors for bleeding in AF beyond those previously recognized in patients 
with AF. Of the contemporary bleeding risk strati¿ cation schemas, the new 
HASBLED scheme offers useful predictive capacity for bleeding over pre-
viously published schemas and may be simpler to apply.
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Na channels contribute to the norepinephrine- induced catecholaminer-
gic activity in rat pulmonary vein cardiomyocytes
Claire O. Malécot [Orateur], Ian Findlay, Pierre Cosnay, Véronique Maupoil
Université François Rabelais de Tours, CNRS FRE 3511 - IPBC - 
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Ectopic activity arising from pulmonary vein (PV) plays a prominent role 
in the onset of atrial ¿ brillation (AF). Several studies have shown that ranola-
zine (RAN) might be useful to treat AF, suggesting a role of Na channels. The 
objective of this study was to assess the effects of RAN and the role Na chan-
nels in the catecholaminergic automatic activity (CAA) occurring in bursts 
in rat PV sleeves but not in the left atria (LA). For this purpose, intracel-
lular microelectrode recordings of norepineprine- induced CAA were obtained 
in male Wistar rat PV sleeves and whole cell INa in enzymatically isolated 
PV and LA cardiomyocytes. Within the therapeutic range (3- 10 M), RAN 
either (1) entirely abolished CAA leaving a depolarized quiescent membrane 
potential of ~- 50mV, or (2) led to the loss of cyclic bursts leaving continuous 
though lower frequency automatic action potentials ¿ ring from ~- 50mV, or 
(3) reduced burst duration and increased burst interval. Tetrodotoxin (TTX; 
10 M) reduced burst duration and increased interval; it never abolished 
CAA. INa characteristics in PV and LA cells were not signi¿ cantly different 
(except for a more negative threshold in PV). At 1 Hz, RAN (10 M) and 
TTX (10 M) inhibited peak INa by 28% and 98%, respectively and both 
reduced the Na window current. There was no evidence for a TTX or RAN- 
sensitive late INa in PV or LA cells under our experimental conditions. Na 
conductance (gNa) was best described in both tissues by a double Boltzmann 
function. No evidence was found for the presence of a neuronal form of Na 
channels which could explain these two components. RAN decreased only the 
gNa component activating at negative potentials, but induced a 2mV negative 
voltage shift of the whole availability curve, suggesting that all Na channels 
are affected, but in a different manner. In conclusion, Na channels modulate 
CAA in PV sleeves and RAN blocks CAA by a mechanism different from an 
inhibition of a late INa.
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Trabeculae and Ventricular Conduction System fate mapping in 
Nkx2.5+/- mice
Sabrina Beyer, Caroline Giessner, Robert Kelly, Lucile Miquerol [Orateur]
IBDML CNRS 6216, Marseille Cedex 09, France
The rapid propagation of electrical activity in the ventricles is mediated by 
the ventricular conduction system (VCS). In adult hearts of Cx40GFP/+ mice, 
a GFP reporter gene is speci¿ cally expressed throughout the VCS. During 
embryonic development, GFP is expressed in trabecular cells, becoming res-
tricted to the VCS as development proceeds. During cardiac development, 
invaginations of the myocardium, termed trabeculae, appear at the endocar-
dial surface of the ventricles. Trabeculation is an essential step for generating 
afunctionally competent ventricular wall. The trabeculae are transitional struc-
tures, and their disappearance coincides with a step of compaction. Trabeculae 
are also considered to be precursors of Purkinje ¿ bers (PF). The ¿ rst aim of 
this study is to de¿ ne the fate of trabeculae during normal heart development. 
We investigated whether trabeculae give rise to contractile cardiomyocytes as 
well as PF, using a transgenic mouse line (Cx40KI- CreERT2- RFP) expres-
sing tamoxifen- inducible Cre recombinase speci¿ cally in the trabeculae and 
developing VCS. We carried out a prospective Cre lineage map by crossing 
Cx40Cre/+ with R26R mice. On injection of tamoxifen, Cre recombination 
was observed in Cx40 expressing cells and their derivatives. Pregnant females 
were injected at different timepoints, in order to monitor different steps of 
trabecular development and de¿ ne the time window during which Cx40 is res-
tricted to the VCS. Our results reveal progressive restriction of myocardial 
fate to the VCS, and support the existence of distinct developmental phases 
during establishment of the VCS. Our second aim is to carry out a similar 
prospective Cre lineage map to follow trabecular fate in a mouse model of 
Left ventricular non- compaction (LVNC). This is a rare and severe form of 
cardiomyopathy, associated with extensive ventricular trabeculae. Nkx2.5+/- 
mice display disturbance of the VCS associated with severe perinatal hypo-
plasia of the PF and a persistence of trabeculae at the apex of the left ventricle. 
This lineage analysis will allow us to determine if PF hypoplasia in this model 
results from defective trabecular development or defective recruitment of non- 
trabecular cells to the PF network at birth.
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Only one kind of Atrial Fibrillation during the acute phase of myocar-
dial infarction?
Karim Stamboul [Orateur], V. Fernandez, C. Ez Zemmam, A. Gudjoncik, 
Luc Lorgis, Jean Claude Beer, Claude Touzery, Marianne Zeller, Yves Cottin
CHU Dijon, USIC, Dijon, France
Background: New onset Atrial ¿ brillation (AF) complicating an acute 
myocardial infarction (AMI) is common, and has potential growing preva-
lence linked to population ageing. As most studies have used serial discon-
tinued 12- lead ECG monitoring, the true incidence of new onset AF in AMI 
in the current clinical daily practice remains unknown. Moreover, different 
kind of AF population might be distinguished according to the duration of AF.
Methods and results: 401 consecutive AMI patients were prospectively 
analyzed by continuous ECG scope monitoring (CSM) for 48H after hospital 
admission. New onset AF was de¿ ned as, at least 1 episode >30 sec absence 
of p waves, and irregular RR intervals on CSM or absence of p waves or 
irregular RR intervals on 12- lead ECG, without speci¿ c criterion duration. 
Patients with history of AF were excluded from the study. Episode of AF were 
rated daily at the ¿ rst two days after MI. Mean maximum heart rate (MMHR) 
and duration of AF episode were also evaluated. We divided our popula-
tion into three group : without AF, AF<12h and AF>12h. Sixty- six (16.5%) 
patients developed AF into the ¿ rst two days after MI. Forty- six (70%) at 
the ¿ rst day and 20 (30%) at the second day. Only thirteen patients deve-
loping new onset of AF(19.6%) would have been diagnosed with 12- lead 
ECG monitoring. Among patients who developed AF, fourteen (21.2%) had 
>12h AF episode duration. Comparing the three groups, we found that LA 
was enlarged in patient with AF>12h, and MMHR was higher. These patients 
had also impaired LVEF.
Conclusion: In this prospective study, continuous ECG scope monito-
ring showed that new AF at the time of AMI is a very common event, and 
is largely underdiagnosed by classical discontinued serial ECG monitoring. 
Moreover, differences between patients who develop long duration episode of 
AF and those who develop only short episodes must be considered, especially 
regarding treatment of AF and indication of cardioversion.
